Abstract -We pmpose a new photonic cTstal superprism named "k-vector prism ", in which a peculiar k-vector characteristic is utilized. High resolution and drastic minfurizafion in a WDMfilter will bepossible, compared with the conventional superprism.
The superprism is a function of photonic crystal (PC), which allows wide-angle deflection of light beam by a slight change of the wavelength and the incident angle.
[l] Therefore, its application to a WDM filter is expected. However, we founil previously that a high resolution of 0.4 nm at h -1.55 p n will not be obtained unless the length of the PC is of cm order. [2] In this study, we focus on k-vector characteristics, instead of s-vector (Poynting vector) ones.
In the conventional s-vector superprism, large angular dispersion is obtained for the s vector, which is determined by the gradient of the dispersion surface. Since the angular dispersion of the k vector is not necessarily large, a peculiar refraction of the light beam at an angled output end is not expected. Therefore, DEMAXed light beam must be completely separated in- Fig. I . If the PC is designed so that the k vector strongly depends on the wavelength h, light beam is substantially deflected at the output end, and spatially resolved through the propagation in the free space outside the PC. This allows the drastic size reduction of the PC to shorter than 100 pm. With a beam focusing lens outside the PC, the length of the free space propagation will be further reduced, so the total filter system can he significantly miniarurized.
We calculated the wavelength resolution parameter for 2-D PCs composed of triangular lattice airholes in the same way as that in [2] , which is determined by the beam collimation characteristic and the wavelength sensitivity characteristic. We calculated the dispersion surface of the second Brillouin zone, equi-incident-angle curves and the resolution parameter, as shown in Fig. 2 . The output end of the triangular lattices is inclined by 30" against the input end. We observed a resolution parameter of 100 along an equi-incident-angle curve of 12". We also estimated a similar resolution parameter with a wider incident angle condition for the square lattice. We can expect a high absolute value of the wavelength resolution for the k-vector prism, which is comparable to that of the $-vector prism. In addition, the tolerance for the incident angle and the beam with is significantly improved as well as the size reduction of the PC. 
